The partition coefficient of Gd-DTPA reflects maintained tissue viability in a canine model of chronic significant coronary stenosis.
The underlying assumption in delayed enhancement or constant infusion techniques to detect infarcted myocardium is that the partition coefficient (lambda) of Gd-DTPA only increases in permanently damaged tissue. This assumption is supported in canine models of stunned and infarcted myocardium but has not been adequately tested in models of chronic, reversibly damaged tissue. A significant coronary stenosis was maintained for 3 (n = 9) or 10 (n = 4) weeks in a canine model. Myocardial perfusion was assessed using radioactively labeled microspheres, and Doppler flow was used to monitor the effect on flow caused by the stenosis formation. Function and in vivo lambda were assessed using magnetic resonance imaging (MRI) and a constant infusion of Gd-DTPA. 201Tl and 111In-DTPA were used to assess ex vivo myocardial viability and lambda, respectively. Baseline Doppler-measured blood flow through the left anterior descending coronary artery was reduced by 72.4 +/- 1.6% (SEM) during the stenosis formation. However, shortly after creation of the stenosis and at sacrifice, regional myocardial blood flow at rest was not decreased in the Region at Risk (RAR) despite the persistence of the stenosis. Perfusion reserve in this model, measured using adenosine stress, was significantly reduced. The in vivo lambda values in the RAR and remote tissue ranged between 0.32-0.45 mL/g and 0.31-0.42 mL/g, respectively. 201Tl uptake was maintained in all tissue, confirming the maintenance of tissue viability. Global function was unchanged while regional function was significantly depressed at 10 days but returned to baseline values by day 21. This study is consistent with the hypothesis that lambda is not increased in reversibly dysfunctional myocardium.